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A B S T R A C T   
The aim of this study was two-fold: (i) to compare passion, grit and mindset between sexes; and (ii) to analyze the 
relationships between passion, grit and mindset. Fifty-eight men (age: 20.10 ± 2.70 years old) and forty-eight 
women (age: 19.27 ± 4.10 years old) sports sciences undergraduate students voluntarily participated in this 
study. A cross-sectional survey design was followed. The passion scale, grit scale and mindset scale were pro-
vided to participants. Comparisons in the passion, grit and mindset items revealed no significant differences 
between sexes (p > 0.05). Relationships between passion, grit and mindset were tested. Overall (both sexes 
considered), correlations presented small magnitudes in the pair’s passion*grit (r = 0.28; 95%CI [-0.07; 0.31]; p 
= 0.004), passion*mindset (r = 0.203; 95%CI [0.01; 0.38]; p = 0.043) and grit*mindset (r = 0.06; 95%CI [-0.14; 
0.25]; p = 0.574). As conclusions, the present study did not find significant differences in passion, grit and 
mindset between sexes in undergraduate sports sciences students. Additionally, it was verified that relationships 
between passion, grit and mindset are small in this population.   
1. Introduction 
Passion, grit and mindset are three important concepts in sports 
psychology (Duckworth, Kirby, Tsukayama, Berstein, & Ericsson, 2011; 
Dweck, 2008; Vallerand & Miquelon, 2007). In fact, research has sug-
gested that they may be critical in helping an individual become 
excellent in different areas, themes, and skills. Moreover, some studies 
found meaningful correlations between these variables in sports pop-
ulations, namely significant correlations between passion and grit (e.g., 
Sigmundsson, Clemente, & Loftesnes, 2020). 
For instance, passion is important to understand the drop out of 
athletes, because passionate athletes are less likely to dropout and more 
likely to achieve a specific goal (Vallerand & Miquelon, 2007). Grit is 
also important to accomplish certain objectives, reflecting the passion 
and perseverance for long-term goals (Hernández, Moreno-Murcia, Cid, 
Monteiro, & Rodrigues, 2020). Finally, the mindset was also found to be 
crucial by playing an important role in motivation and helping in-
dividuals to have a coping-oriented answer to challenges (Dweck, 1986; 
Dweck, Chiu, & Hong, 2009). However, it is still important to better 
understand the relationship between these three variables in different 
populations, not only sportsmen. Moreover, it is important to under-
stand whether the two genders differ in these variables. This is impor-
tant in order to create specific and individualized strategies. 
1.1. Passion 
Passion has been studied over the years in very different areas, 
including sports psychology. It has been described as a solid desire to-
ward an activity that an individual may understand as important, 
investing time and energy in something he/she likes (Vallerand, 2010). 
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Indeed, usually, athletes passionate about their sports invest more time 
and energy into their practice (Eklund & Tenenbaum, 2014). Passion is 
an important variable and, in line with the well-known self--
determination theory (Ryan & Deci, 2002). 
This theory exemplifies a comprehensive framework for the study of 
human motivation, proposing that the extent to which any of three 
psychological needs (autonomy, competence, and relatedness) is un-
supported within a social context will have an important harmful in-
fluence on wellbeing in that setting (Deci & Ryan, 2008). Thus, if an 
individual spends regular time in an activity he/she is passionate about, 
this activity may become part of the individuals’ identity (Eklund & 
Tenenbaum, 2014; Vallerand et al., 2006). This usually happens in 
particular sports which became the identity of the player, with the 
general public not being able to separate both. Thus, passion may be 
considered as an important motivator behind a specific activity, or 
passion for achievement (Sigmundsson, Haga, & Hermundsdottir, 
2020a). Moreover, passion is important both for happiness and 
self-growth (Vallerand, 2008). Vallerand, Donahue, and Lafreniere 
(2011) argue that there are two types of passion: harmonious passion 
and obsessive passion. These authors argue that only harmonious pas-
sion will allow the activity to become part of one’s identity since it is a 
powerful desire to participate in an activity freely, whereas in obsessive 
passion the individual is dominated by the activity. Although this divi-
sion may be found in literature, in this article we will not focus on these 
two types of passion separately. 
1.2. Grit (perseverance) 
Grit is a relatively new concept that received little attention (From, 
Olesen, & Thomsen, 2020). Nevertheless, it is considered of utmost 
importance for the pursuit of long-term goals, even when they are 
challenging (Duckworth et al., 2011) and despite the possible failure of 
progress (Sigmundsson et al., 2020a). Grit is defined as a trait associated 
with deliberate performance (Eskreis-Winkler, Shulman, Beal, & Duck-
worth, 2014) involving working hard towards challenging objectives 
(Sigmundsson et al., 2020a). It has been argued that grit may be a better 
predictor of success than cognitive ability (Duckworth, 2013). Grit in-
corporates passion and perseverance (Duckworth & Quinn, 2009) and 
has become crucial to understand life success in different areas 
(Hernández et al., 2020) and populations (e.g., Eskreis-Winkler et al., 
2014; From et al., 2020). In fact, several studies attempted to demon-
strate the importance of grit in achieving positive outcomes (Hernández 
et al., 2020) and productivity (Hodge, Wright, & Bennett, 2018). A 
recent study with elite athletes showed that they scored higher on grit 
compared to the control group (From et al., 2020). Moreover, research 
has found that grit is related to better engagement in wheelchair 
basketball players (Martin, Byrd, Watts, & Dent, 2015). 
Higher scores on grit have also been linked with higher levels of 
mental well-being and a growth-oriented mindset (Kannangara et al., 
2018). Recently, investigations showed the importance of grit to explain 
academic performance (Hernández et al., 2020). However, because the 
concept of grit has faced several criticisms, further research with this 
concept is warranted (Rutberg, Nyberg, Castelli, & Lindqvist, 2020). 
1.3. Mindset 
Mindset is defined as a set of beliefs about the nature of human at-
tributes (Dweck, 2012). Research has shown the positive impact of 
mindset. For instance, mindset may influence how a student will 
perform a challenging task (Glerum, Loyens, & Rikers, 2020). This may 
be due to the fact that individuals believing that their qualities may be 
developed usually seek challenging learning opportunities (Dweck, 
2012). In fact, there are two forms of mindset: a growth and a fixed 
mindset (Dweck, 2008). People with a growth mindset believe that it is 
possible to change human attributes whereas people with a fixed 
mindset consider that human attributes are fixed and permanent 
(Sigmundsson et al., 2020a). Although for years, in sports, athletes were 
considered to have a “natural” talent (Dweck, 2008), research has shown 
that mindset may play an important role. It is important to note that 
mindset is built from prior experiences especially with significant people 
such as parents, siblings or teachers (Dweck, 2008). 
1.4. Gender differences 
As previously stated, gender differences are crucial in order to create 
specific and individualized strategies. This is even more important when 
considering that literature has found differences in these variables. This 
may be due to the fact that passion, grit and mindset are mostly studied 
in sports sample and, in sports, there still exists gender differences 
(Eriksen, 2021). 
For instance, gender differences have been found in passion, with 
females presenting higher scores when compared to men (Sigmundsson, 
2021). Regarding grit, studies have found mixed results. While some 
studies found that females usually score higher on grit compared to men 
(Kannangara et al., 2018; Schmidt, Nagy, Fleckenstein, Möller, & 
Retelsdorf, 2018), other studies found no differences (Hodge et al., 
2018). Regarding mindset, a recent study found no gender differences 
(Sigmundsson, 2021) which is in line with literature in the field (Mac-
namara & Rupani, 2017). Moreover, when searching for gender differ-
ences in the correlation between variables, differences were also found. 
For instance, studies have found that males present a higher correlation 
between passion and grit especially compared to the not so high passion 
- mindset and grit - mindset. On the contrary, females present a rela-
tionship quite similar between the three factors (Sigmundsson, 2021). 
Considering the importance of better understand these three vari-
ables altogether, the purpose of this study was twofold: (i) to compare 
passion, grit and mindset between sexes; (ii) to analyze the relationships 
between passion, grit and mindset. Because this is an exploratory study, 
no previous hypothesis where made. 
2. Methods 
2.1. Participants 
Fifty-eight men (age: 20.10 ± 2.70 years old) and forty-eight women 
(age: 19.27 ± 4.10 years old) sports sciences undergraduate students 
voluntarily participated in this study. The participants belong to two 
Sports Sciences Universities of Portugal. All students were in the first or 
second year of a three-year bachelor’s degree. Participants were tested 
on the passion scale, grit scale and mindset scale. The information about 
the study design, scales and procedures were first provided. 
2.2. Experimental approach 
A cross-sectional survey design was followed. The passion scale, grit 
scale and mindset scale were provided to participants. The participants 
filled the questionnaires at an individual table and cheer, only after 
being informed about the procedures and the scales and questionnaires. 
The questionnaires were fulfilled in a random order between the par-
ticipants, with the following sequences: (a) passion-grit-mindset; (b) 
passion-mindset-grit; (c) grit-passion-mindset; (d) grit-mindset-passion; 
(e) mindset-passion-grit; (f) mindset-grit-passion. The questionnaires 
were applied in February of 2020 (beginning of the second semester of 
the academic year). Before filled the passion, grit and mindset scales, 
participants indicated their age, sex and education level. 
2.3. Measures 
2.3.1. Passion scale 
In order to assess the participant’s level of passion, the Portuguese 
version of The Passion scale (Sigmundsson et al., 2020a) was used. The 
5-point Likert scale is one of the most common (Likert, 1932) and was 
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used for possible comparison to other important factors related to pas-
sion. For an overview of the 8-items see Table 1. The maximum score on 
this scale is 5 (extremely passionate) and the lowest is 1 (not at all 
passionate). Passion showed good internal consistency Cronbach’s alpha 
value .86. Passion showed high test-retest reliability, with an ICCs be-
tween test and retest total scores was 0.92 (N = 21, mean age 23.67, SD 
= 2.41). Construct validity: Pearson correlation coefficient between 
total score Passion and Grit S Scale were r = 0.39 for adults, mean age 
21.23 (SD = 3.45) (N = 107) (Sigmundsson et al., 2020a). 
2.3.2. Grit scale 
To assess the participant’s level of grit, the Portuguese version of the 
short grit scale – Grit S (Duckworth & Quinn, 2009). - was used. The 
scale comprises eight items, using a 5-point Likert scale with items rated 
in terms of how much the item is “true” for the respondent (1 - not like 
me at all and 5 - very much like me). The measure includes two subscales 
of four items each; Consistency of Interest (COI) and Perseverance of 
Effort (POE). Table 2 presents an overview of the 8-items of the scale. 
Grit-S showed good internal consistency several times, α = 0.82 and α =
0.84 (Duckworth & Quinn, 2009, p. 170). The study provided evidence 
for the predictive validity, consensual validity, and test-retest stability of 
the Grit-S. 
2.3.3. Mindset scale 
Finally, to assess students’ entity and incremental conceptions of 
intelligence a Portuguese version of the Theories of intelligence scale 
(Dweck, 1999) (TIS) was used. In the present study, the self-form for 
adults of this measure was used to ensure that the participants focused 
on their ideas about their own intelligence (and not their ideas about 
people in general). This scale consists of several subscales with items 
rated on a 6-point Likert-type scale, from 1 (Strongly Agree) to 6 
(Strongly Disagree). The items included, differ between those associated 
with an entity theory (i.e., fixed mindset) and those associated with an 
incremental theory (i.e., growth mindset). For instance, an entity theory 
item can be “You have a certain amount of intelligence and you really can’t 
do much to change it”, whereas an incremental theory item can be “You 
can always substantially change how intelligent you are”. To get a mean-
ingful score that indicates which mindset the participant holds, the in-
cremental scale items are reversed. As a result, when all items are 
summed, the higher average scores indicate a greater amount of 
incremental beliefs about intelligence i.e. growth mindset. The reli-
ability data for the scale comes from Dweck et al. (1995) and is based on 
the 8-item scale. The scale shows good internal consistency (α = 0.85) 
and test-retest reliability at 2-weeks (r = 0.80). The scale also shows a 
good construct validity with scores predicting meaningful relationship 
with several variables (Dweck et al., 1995). 
2.4. Statistical procedures 
Descriptive data was presented in the form of mean and standard 
deviation. Participants were excluded in the case of not fulfilling any of 
the questionnaires. No case occurred. Items with no answer were clas-
sified as missing cases in the statistical software. Preliminary analysis 
revealed normality of the data (p > 0.05), but not homogeneity (p <
0.05). Due to the absence of homogeneity, the non-parametric Mann- 
Whitney U test was executed to analyze the variations of scores between 
men and women. To determine the effect size the formula of r = z̅ ̅̅N√ was 
used, after the Mann-Whitney (Fritz, Morris, & Richler, 2012). The 
magnitude of effect size was determined based on the following 
thresholds (Ferguson, 2009): [0.0; 0.2[ trivial; [0.2; 05[ minimum; [0.5; 
0.8[ moderate; > 0.8, strong. The correlations were tested with the 
Pearson R test, since the data was normal. The magnitude of correlations 
were classified as follows: 0.00–0.10 trivial; 0.11; 0.29, small; 0.30; 
0.49, moderate; 0.50; 0.69, large; 0.70; 089, very large; and 0.90–1.00, 
nearly perfect. The statistical procedures were executed in the SPSS 
software (version 26.0, IBM, Chicago, USA) for a p < 0.05. 
3. Results 
Descriptive statistics of answers provided to passion, grit and 
mindset questionnaires can be found in Tables 1–3, respectively. Anal-
ysis of variation between sexes did not found significant differences in 
the Passion scores. Moreover, none of the differences had meaningful 
effects. 
Comparisons in the Grit items revealed no significant differences 
between sexes. Moreover, the only trivial magnitude of changes was 
Table 1 
Descriptive statistics (mean±standard deviation [SD]) of the scores in the Pas-







p r | 
magnitude 
I have an area/theme/skill I 
am really passionate for 
4.6 ± 0.5 4.5 ± 0.7 0.813 − 0.024, 
trivial 
I would like to use much time 
to become good in that 
area/theme/skill 
4.5 ± 0.6 4.5 ± 0.6 0.724 − 0.035, 
trivial 
I think I could be an expert in 
one area/theme/skill 
4.6 ± 0.5 4.4 ± 0.6 0.182 − 0.133, 
trivial 
I have a passion enough to 
become very good in the 
area/theme/skill I like 
4.5 ± 0.6 4.6 ± 0.6 0.195 − 0.130, 
trivial 
I work hard enough to fulfil 
my goals 
3.8 ± 0.8 4.0 ± 0.6 0.247 − 0.116, 
trivial 
I have burning passion for 
some areas/theme/skills 
4.2 ± 0.7 4.3 ± 0.7 0.614 − 0.050, 
trivial 
I use a lot of time on the 
projects I like 
4.1 ± 0.7 4.1 ± 0.7 0.886 − 0.014, 
trivial 
My passion is important for 
me 
4.6 ± 0.6 4.8 ± 0.5 0.096 − 0.167, 
trivial 
Mean 4.5 ± 0.6 4.5 ± 0.5 0.960 − 0.005, 
trivial 
Total Passion Score 35.0 ± 3.5 35.3 ± 3.1 0.739 − 0.033, 
trivial  
Table 2 
Descriptive statistics (mean±standard deviation [SD]) of the scores in the Grit 







p r | 
magnitude 
New ideas and projects 
sometimes distract me from 
previous ones 
2.7 ± 1.0 2.7 ± 2.4 0.980 − 0.003, 
trivial 
Setbacks dont’t discourage 
me 
3.9 ± 0.7 3.9 ± 0.7 0.973 − 0.003, 
trivial 
I have been obsessed with a 
certain idea or project for a 
short time but later lost 
interest 
3.0 ± 1.1 2.9 ± 1.1 0.702 − 0.039, 
trivial 
I am a hard worker. 4.0 ± 0.7 4.2 ± 0.6 0.376 − 0.090, 
trivial 
I often set a goal but later 
choose to pursue a different 
one 
3.3 ± 1.2 3.4 ± 1.0 0.645 − 0.047, 
trivial 
I have difficulty maintaining 
my focus on projects that 
take more than a few 
months to complete 
3.1 ± 1.1 3.5 ± 1.1 0.082 − 0.179, 
trivial 
I finish whatever I begin 4.2 ± 0.6 4.3 ± 0.7 0.688 − 0.041, 
trivial 
I am diligent 3.9 ± 0.7 3.9 ± 0.7 0.796 − 0.026, 
trivial 
Mean 3.6 ± 0.5 3.7 ± 0.5 0.302 − 0.106, 
trivial 
Grit Score 28.1 ± 3.4 28.9 ± 3.7 0.398 − 0.086, 
trivial  
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found between sexes. 
Analysis of variation between sexes was conducted considering the 
mindset questionnaire. No significant differences were found, and all the 
changes presented trivial effect sizes. 
Relationships between passion, grit and mindset were tested (Fig. 1). 
Overall (both sexes considered), correlations presented small magni-
tudes in the pair’s passion*grit (r = 0.28; 95%CI [-0.07; 0.31]; p =
0.004). 
4. Discussion 
The focus of this study was to compare passion, grit, and mindset 
between sexes as well as to analyze the relationships between these 
three variables in sports sciences undergraduate students. Correlations 
presented only small magnitudes in the pair’s passion*grit and grit*-
mindset. The results also indicate that there were no differences between 
sexes in the three variables analyzed. These results are important 
considering there is a lack of studies regarding the relationship between 
these variables (Sigmundsson et al., 2020a). Thus, research in the area is 
needed. 
The sample of the present study comprised 58 men (age: 20.10±2.70 
years old) and 48 women (age: 19.27±4.10 years old). Regarding the 
correlations between variable, they presented small magnitudes in the 
pair’s passion*grit (r = 0.28; 95%CI [-0.07; 0.31]; p = 0.004), and 
passion*mindset (r = 0.203; 95%CI [0.01; 0.38]; p = 0.043). The score 
for the relationship between passion*grit and passion*mindset is lower 
than the ones found in Sigmundsson, Haga, and Hermundsdottir 
(2020b), however, it indicates significant interaction between these 
variables and indicates that these variables are intertwined. This was not 
the case for the correlation for grit*mindset which was different from 
Sigmundsson et al. (2020b). To understanding these results, more 
detailed knowledge regarding the sample would be required. Particu-
larly it would be important to understand if the participants of the study 
practice any type of sports (i.e., the fact that they are sports students 
does not mean they practise any sport). Future studies should be able to 
recruit larger samples and clearly identify students’ physical exercise 
and sport. 
Regarding the scores of the passion scale, analysis of variation be-
tween sexes did not found significant differences. The mean of the two 
sexes was 4.5 (with a SD of 0.6 for males and 0.5 for females). In a 
sample of university students in Iceland (Sigmundsson et al., 2020a), the 
mean scores were 4.10 (SD 0.61) and gender differences were found 
with males reporting higher levels of passion compared to females. It is 
also important to compare these results with the results of a study on 
Portuguese football players (Sigmundsson et al., 2020) where the mean 
score was 4.62 (SD 0.35). These results suggest that participants in the 
present study presented lower passion levels for a theme/skill/area. This 
may be due to the fact that this was not a sample of sportsman. In fact, 
literature has consistently found that passion is an important factor in 
sports. This sample regarded sports students and not athletes. Thus, this 
study adds important information and suggests that future studies 
should be addressed in order to test possible differences between 
sportsmen and general population samples. 
Comparisons in the Grit items also revealed no significant differences 
between sexes. Moreover, and consistent with the previous result, we 
found lower scores of grit, with a mean of 3.6 (SD 0.5) for males and 3.7 
(SD 0.5) for females. Once more, by comparing with a sample of uni-
versity students in Iceland (Sigmundsson et al., 2020a), the mean scores 
were 3.52 (SD 0.57). In the study with Portuguese football players 
(Sigmundsson et al., 2020) the mean score ranged from 3.78 to 3.99, 
suggesting that in the present study participants presented lower grit 
levels compared to other Portuguese samples. Our results seem to be 
closer to the study scores of the university students (H. Sigmundsson 
et al., 2020a) than to those obtained in the study with Portuguese 
football players (Sigmundsson et al., 2020), which seems to reinforce the 
role that sports can play in these variables (a practice that not everyone 
will do, in the context of the sample of university students). 
As regards to mindset, no significant differences were found. Scores 
ranged from 4.6 (SD 0.9) males and 4.7 (SD 0.7) females which, once 
more, differed from the study of Sigmundsson et al. (2020) with a 
sample of university students, which presented a mean score of 4.35 (SD 
0.95). Cultural and social differences between countries may help 
explain these results. Lower values were also found in a sample of 
football players (Sigmundsson et al., 2020) ranging from 4.26 to 4.58. 
Considering the results of the sample, and the fact they were uni-
versity students, it would be interesting to explore if the faculty and area 
of study chosen by these participants were its first choice. Moreover, it 
would be interesting to explore the expectations and dreams of these 
students, what motivates them and how this motivation changes. This is 
Table 3 
Descriptive statistics (mean±standard deviation [SD]) of the scores in the 







p r | 
magnitude 
You have a certain amount of 
intelligence, and you can’t 
really do much to change it 
3.9 ± 1.5 3.8 ± 1.2 0.523 − 0.065, 
trivial 
Your intelligence is 
something about you that 
you can’t change very 
much 
4.0 ± 1.5 3.8 ± 1.2 0.446 − 0.077, 
trivial 
No matter who you are, you 
can significantly change 
your intelligence level 
5.0 ± 0.8 5.0 ± 0.7 0.788 − 0.027, 
trivial 
To be honest, you can’t really 
change your basic 
intelligence 
4.1 ± 1.5 4.2 ± 1.5 0.708 − 0.038, 
trivial 
You can always substantially 
change how intelligent you 
are 
4.9 ± 0.8 4.8 ± 0.6 0.595 − 0.054, 
trivial 
You can learn new things, but 
you can’t really change 
your basic intelligence 
3.9 ± 1.4 4.1 ± 1.3 0.228 − 0.122, 
trivial 
No matter how much 
intelligence you have, you 
can always change it quite a 
bit 
5.0 ± 0.8 5.0 ± 0.7 0.904 − 0.012, 
trivial 
You can change your basic 
intelligence level 
considerably 
4.9 ± 0.7 4.8 ± 0.7 0.556 − 0.060, 
trivial 
Mean 4.6 ± 0.9 4.7 ± 0.7 0.380 − 0.089, 
trivial 
Mindset Score 35.7 ± 6.5 35.5 ± 4.9 0.916 − 0.011, 
trivial  
Fig. 1. Correlation coefficient [mean, 95%CI] between passion, grit, and 
mindset in all undergraduate and split by sexes. 
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particularly important considering that research has shown differences 
in motivation according to school years (Jacobs & Newstead, 2000). 
This study highlights the importance of considering these three 
variables. Future studies exploring the nature of passion in this specific 
context and population is crucial. These results may also have practical 
implications in universities. It highlights that it might be important to 
have faculty members involved with the student to better understand 
their passion and the motivation to keep studying. This may have an 
important impact on academic involvement and, ultimately, academic 
performance (Elias, Noordin, & Mahyuddin, 2010). 
5. Conclusions 
Passion, grit and mindset are three variables usually studied 
together. However, there are still mixed results and contradictory 
findings. In the present study, the results revealed no significant dif-
ferences in passion, grit and mindset between sexes. This may suggest 
that these qualities are independent of the participants’ sex. More par-
ticipants and studies should be analyzed to explain the values. More-
over, more studies are needed in this area in order to better understand 
the relationship between these three variables. 
Although they cannot be generalized, these results leave some 
interesting information that should be the focus of attention for pro-
fessionals and researchers, namely because the absence of gender dif-
ference seems to indicate that, in this population, the way passion, grit 
and mindset are perceived by individuals occurs regardless of gender. 
This should lead to the fact that the strategies adopted for its promotion, 
which is so important to increase the levels of adherence and/or main-
tenance of physical activity and/or sport, are similar for men and 
women, eventually finding mixed models of participation (for example 
at the university sports). 
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